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54) 

>YPROLYLBENZIMIDAZOLE 
)ERIVATIVE HAVING 
IMIDINE OR GUANIDINE IN 
>IDE CHAIN 

57) Abstract: 

PROBLEM TO BE SOLVED: To 
btain the subject new compound 
taving the possibility for acting on a 
)NA, usability thereof as an anticancer 
gent and amidine or guanidine directly 
ound to the 4-position of pyrrole. 

lOLUTION: This compound is 
epresented by formula I [Rl is a 1 -8C 
lkyl or the like or denotes piperidine 
r the like by R IN; (n) is 0-3; R2 is H, 
1-8C alkyl or the like] or formula II, 
.g. lH-2-(l-methyl-4-amidinopyrrol- 
-yl) benzimidazole-5-[N-[4-N,N-bis 
2-chloroethyl)amino]phenyl] 
arboxamide. The compound is 
btained by reacting 1 -methyl-4- 
yanopyrrole-2-aldehyde with methyl 
,3-diaminobenzoate in nitrobenzene, 
lydrolyzing the methyl ester into a 
arboxylic acid, then binding the 
esultant carboxylic acid to an aniline 
erivative using a suitable condensing 
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gent, subsequently blowing 
ydrochloric acid gas thereinto in 
thanol, converting the cyano group 
tito the corresponding imidate and 
urther blowing ammonia gas thereinto. 
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i mm ] -w i a feat 2 c ft i ] x-m znut 




8 



[«*S2] lH-2-(l-^- 4 - rSi ; y 
[4- [ N , N-t'X (2-?nnif^) 757] 7 

[W*II3] lH-2-(l-^-4_/ 7 -j; 
yh'o-;l,-2-^^) Kyxj $^y-^_5_ [N 
- [4- [N, N-t'X (2-?DDXf;H r$y] 



[0001] 
[0002] 

-Zfiffimx-h 0 . y?n*x y r $ H r K y 7v 



[ftl] 



CI 




a 



-y^m-kt i > 3 * £ 1 1 , t- t(c «t < 
*it^s. tzztfzwt -r-r^-yjKirftt^^ 

[0003] 

imm&ix 5 1 mmi *mtmm± d n 

[0004] 

♦tttLTWftSHK-ftW^aaiLfc. #^09-003065 

fL^tizmmx-h*) . »NAt<m$$m?>®£# 

t>&t%lt>iix\,\?>, TAXfvdsyiz&uxh 
£tzmm<wm<¥X-i> , wmt iTOTSiSy^rr- 
VytfX+UymZJt LXT 5 m^X't'n-,ut&-& 

^-z^i>z\t\mmm.?hh. 

[0005] hilhtHi. W&omwt>X'lt£<t!&t 

JIB Lfc. f**^, fcftfrfUi «t 
fc^ft£»W^i§?:#U LT 

[0006] [l] -jR5ei*fcli2 [ft2] 

[0007] 
[ft 2] 




(3) 



«BB 3 f t 11-17 18 8 6 



R.N 




(SI) 



H 




^ i?Tiv*frT 5 /£-nM3*ifclRSft 1 ~8<o 

tT^^'y, t/P7*'j y£^U n(iO~ 3^Sifc£ 
St". R 2 0*SiiSc 1 - 8 <0«g(* 

*)vt s j mx-mmztitzm® 1 ~ 3 *>r;Mf 

[0008] [2] 1H-2- ( l-.Xf7t— 4-7 
5 y*7 t°o-/U- 2 — OP) ^yX4 5 W-fU- 5 - 
[N- [4- [N, N-tx (2-?nnxf;K 75 
7] 7x-/H ] KfcJtfS^iSWfctfg 

[0009] [3] 1H-2- ( l-.X^-4-7" 
7-y'7t°o-/P- 2-^010 ^yX-f 
- [N- [4- [N, N-t'7. ( 2-?nnif;H 7 

57] 7i-^] ] *;w-9-5 F&xxm&mm 

[00 10] [4] [1]~[3] VvfftjWcEttO 
[00 11] 

-fl>. K^l~80**4fctt^Ufc7>l'*;l'*i: 
(i, y^^tt, xf-/l^ n-XotVl-a. iso-7'ntVU 
n-7'^K. iso-7f7l/», t-Xf-ZPS, n-^yf- 
;P« S n-N*y/l/g, n-A.7'f-;ua. n-^^fMf* 1 

[0012] y'7/Mf^75 73frC»*S*UfclK*» 1 
~8c07;^;^i:*i, y'7^75 7*, ^xf-rt/7 



.CI 



CI 



a 



^ N n-^yf-/l/^ n-A^i/;j/gg v n-^T^^S. n-./f 
[00 13] Any^JiFPfcJiF. CK Br s IT**>S 0 D 
CDIW^'^M'-/^ S^V^/l^D. ED 

cun- o-^^rsyrotvu) -3-x^ 

tOO 14] DMFIi^f/P*;PA7S h\ DMSO 
{ii^fvl^M^^M h\ I PAIi^/rnAV^ 

[0015] «fci*lfe^Ht^«l^jja6*RW4. 
1-.X 4- x7 y b° n -/1/-2- r^r b K fc 3, 4- j/'T 
Sy^&SB^^Sr-ho^y-bfyiti. 140M70°CT' 

kJS^-rs. £flfc**>iB^Ji:LTtt* DCC. CD 
I N EDCI. DECP*liL<, *4Wi«l$>fc 
HOBt^co«^ajSiJSrjDi.|>^i:tr^S 0 fcfc, x 

£ 1 1 J: 9SS17 ^ ityimwit'&fcth z t 

X'ZZ (RifeU) [«3] 
[00 16] 
Hfc3] 



(4) 
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CH„ HaN-^v^ 2)NaOH/EtOH f nA> 

CH 3 H 




1) HQ/EtOH 

2) R,NH 2 



[00 17] RittK3Hfcl~8<OWI4fctt 
0~3 R 2 tt*3}SHP. K3«tl-.8<0 

mt KiftKLfwvm. mm i -sot*:? 

10 0 18] jfcfc, 1-^^-4-- hntfD-/1^2-T 



c LT<± S DCC. CD I. EDCI S DECP*® 
**VW*lfefcHOBt*o«KM«B*llIi* 

5 y#^T 3 . 5 - i-jl f 7 V-/1-- l -#/|^ 

[00 19] 
[ft4] 



CM, 



nitrobenzene 



0*3 H 



R 2 \*J 



02* 



l)H 2 /PdC 



[0020] R,tt*«K^il8Bfti^ 8<0 




[0022] £il6«Htefta{ltt4£gfe&9ftS 



[0023] mmt ixit. zmmmmsmmizm 
txmtRx-z. mmttLxiz. mm. Am. mi 
mmi *?*ivmm. m\ttx\t. ®mtix<r>& 
mm®, mmm. /n 7 7»i, mm. tcomw® 
tixn. mmmi^tii. 
[0024] mmwmtiZf&mh as lt«. m&t 
ixzmmxi£*± <o XKtahtix^z&mmcr)* 
&<mmhzttfx$h. z<r>mtixii. ?ut. t 

m. mv-D'xr, ?yy>m. -vyy-ymm. 

T>y>m&mtm\. xtt<j>m. ^^a? 
~. mmmm^mmmmi mmry^^^ 

v. T'yyymco&m\. t*v>. ohi-^h. =? 

commm. 9iv?. xfry vrnm^mmmx-h 
h, £ Cyizmftcom^. 'Smizmt-mnemtiizmuz 
mm. mum&m. -eyi-ym&m. mtmm. 
)vj±a--r < yvmht^nzmm. zmmttzzk 

[0025] #y*twmim;izft^mmmmtt.-& 
m±mx-m uz&m<wmt m& txmmy 
tr^iv. $kmT-tjismzjmLxmwzti& . 
[0026] mmt Lxmrn-t^m^. mi $ima 
xifmmmcommizfm-f&izmbxii. mtmt ix 
z<7)-ftmizt6\,^ximztix^z>i><7). miiffc. r>i 

m. ffiMtowmvmmx'$&. z^z*mmt&to 
izkzwl . mmftm-mm<7)&iETizBmim 

M. ^^tti^'J^v-xf-uygs^tv^fieo (H 

c o - 6 o ) wcomttmmzm^fimmt lx®. 

mmmmztt mtx hx<. ttzmftcommm® 
m. mmm. mimwmmixi* xu. 
coo27] micomBiztfz&i-&izmixi±. fi#t 

mitxii.. mm^vxf-uyyj^-^. 

yy-y. ¥£fc7V*y->t mzmf&ZktfX'£$>. 

zciz&mzmtxm&m. «m mm. mmm. t 
mm*mmm&zmm%mzttz&zz\ t it- 

[0028] ^wmm\,zwmt^t\ mmmm 
m. m#«o^. m<i zcom&tt. m.nn&iz& 

ItcU&XikS-Ztil „ jE$ 1 H~l *r comz 1 
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ni&jf-^ ztitm<omimM-thzti>X'Z&. t 
tz. ®5-mmm. wl 
m.ommzmtxm%%!$.zti2>tf. jsa i m&fc o 

^fS.^^Hm-l ,000m g x-hh . 

[0029] tm&inmftvmymfr^Wix. m 

H1xZ>TYV7~?4 !/y. i/ATyi-yWommX'hft 

m t mmmmi+ft t ami &\ *%,w<wtis®i 
nmftmii. m&mt ixm^izk^m^u^x- 

tbh . 

[0030] 

\mm\ £ ^z^mmrcomtmuz x ^xvmt 
t. kkl. xwmzti^mzmfezti&hnx'te 
^v^. o mz7jiLMt-&mmii. w»wt*Lfc-ifc 

■&fa&m,Z-Wcr&. £tz. N, N-t'^(2-?Dn 
xf-yl/) - l , 4-7 *~l-y ; J7i.>tM>W&. 1H- 
2- ( l-^f;l/-4-^hDfD-;l,-2-^;l/) ^ 
yX4 5 5 - [N— [4- [N. N-t"X 

(2-^noifiH 7i-;k] ] ^/U^-tf 

[0031 ] mmmi 

(Rmi) 1H-2- (4-yT7-l-^Wo- 

2 — i a>) ^.yXA s 5 -iuvtfymx 

4 - yT7 - 1 2- ^U-)Vii)Vrfs^^7)V 

ft H 1 . 50 g ( 1 1 . 2mm o 1 ) s 3, 4-^'T 
Sy^B.#K^f-;H . 86 g (11. 2mmo 1 ) $r 
-ha^yiOOmLCSBU 1 5 0'OM/UA 
X4>3 8. 5mHMHH¥Ln:. ^SiriS^L-. fet 

fcatis $rrax l i p Axiffi-tz ztizxo mffit-s® 

2. 1 9g (7. 8 lmmo 1,69. 8%) SrlMfe 
mp : >2 5 0°C 

NMR (DMSO-d 6 ) 5 :8.26-8.10(m,lH),7.93(d,l 
H,J=1.5),7.85(d,lH),7.71-7.55(B,lH).7.29(d,lH),4.1 
4(s,3H),3.88(s.3H) 

[0032] (RJC2) 1H-2- (4-^7^-1- 
^ f-;Utn-;U- 2 - KyX4 5 5 - 

t»u#ym 

1H-2- (4-yTy-l-^f^ta-^-2- f 

^) ^yx-< s yy-n,- 5 f-^o . 6 

0g (2. 1 3mmo I ) S-X^y-;H 5mL, IN 

*snt,7 b y •> A7K?t ?s 1 5 m l t,zmm 1 . 6 o-c^-f 

IX, *iftt6£fcteJ:9WHfl:£ft0. 48g(l. 8 
mmo 1,84. 5%) 
mp : >24 0'C 

NMR (DMSO-d 6 ) d :8.16(s,lH),7.93(d,lH),7. 
85 (d , 1H) , 7 . 65 (d . 1H) , 7 . 31 (s, 1H) , 4 . 1 5 (s , 3H) 



[0033] (KJS3) 1H-2- (4-vry-l- 
*f-ynrn-;p- 2 - 4 /!<) o-x-f 5 r*/—)V- 5 - 

[N- [4- [N, N-t'X (2-?DDif,P) r$ 

1H-2- (A-^TJ-\-^ f V\lu-)V--2.—i 
>v) ox a 5 yy-,v- 5 -*;^>i|o . 4 0 g 

(1. 5 0mmo 1 ) , N, N-t'X ( 
/H-l. 4-7x-b>>;7SMMK*gO. 41 g 

(1. 5 2mmo 1 ) JDMF 1 OmLCIiL, gsj? 
»JTF7M^L^% h'Jx^T$yO. 63mL 

(4. 52mmol, 3. Oeq), DECPO. 34 
mL (2. 24mmo 1 , 1 . 5eq) ZMlzMt 4 
■WHKmi-HMWLfc. «ffra»U BS^yy* 
y^7A?0?h/77^- (K i e se 1 ge 1 6 

-'kt OI&BrfW- § £ t fc J: 0 . IM^IO . 3 4 g 
(0. 7 1mmo 1 , 47. 1 %) m&&&&b LT 

mp: 140-15 0°C (dec. ) 

NMR (DMSO-d 6 ) 8: 10.06<s,0. 4H), 10. 00 (s,0. 

6H),8.38(s,0.6H) ,8.08 (s,0.4H),7.93(s,lH), 7. 93-7.82 

(m,lH),7.75-7.58(m.3H) > 7.29(d,lH),6.75(d!2H) 4 16 

(s.3H),3.73(s,8H) 

[0034] (RJS4) 1H-2- (l-M+tU-4- 
TSvVh'n-^- 2-4 /!-) <yX>f $*'y"-/l— 5 
- [N- [4- [N, N-t'x (2-?nnxf^) 7* 

#tl ) 

1H-2 - ( 1 ~*1r)V-4-isTJ\:u-)V-2-A 

>u) oxa $yy-,u-5- [n- [4- [n, n- 

b'X (2-^ooxf;H TS y] 7l -;l,] ] 
^MfS K 0. 17g(0. 35mmol) £x? y- 
>Vl OmUdBfflU *»£aD£fc*J§if«iJHf 
4> , $-3 0 4hWT IM&tS 4 T1K£ &A,jt' 

(I*lil-5~10'C) . *<9*i8£|±-fU 34.(C5B$ 
IBftff LfcftjSETWB Lfc . «*fcvxf-^x--f ^ 
1 0 m L S-Jd* 3 Of* > h Lfcftx* y-/H 3 m L 

?KSephadex LH-2 0, y^y-yl^) t 

14g (0. 24mmo 1 . 70. 0%) £ft&tiA£ 
mp. :>24 0°C 

NMR (DMSO-d 6 ) <J:10.14(s.lH),9.10(bs.2H), 
8.74(bs,2H),8.31(s.lH),8.11{s.lH).7.95(d,lH),7.73 
<d.lH),7.65(d.2H),7.58(s,lH),6.76(d,2H).4.17(s.3 
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H).3.74(s,8H) 

IR (KBr) cm-i : 3214, 1 638, 1 59 
4. 1 51 8, 1330, 1 184, 818 
**#ff:tf*tt(C M H„Cl t N 7 0- 2HC1 • 2 
H 2 0)C:47.46.H:5. 14. N : 16. 1 
4. tfffffiC : 4 7. 3 2. H : 4. 7 4 N-16 
0 5 

[0036] 5QtW2 

1H-2- ( l-y^-4-^ jy^ijy^^ 
fo-;U- 2—^/1-) ^yx-f 5 jTY-iV- 5 - [ N - 
[4- [N, N-t'X (2-?unifA.) 757] 7 

1H-2- ( y-Mr)V-4-i/T JVn—)V-2-A 
IV) KVX4 S^V-^-5- [N- [4- [N, N- 
• W(2-?nnxf*)rs>']7 J[ ^]]i M { 
^•tSH 0. 3 0g (0. 6 2mmo i ) £x? y- 

;i^2 omU3mu -km^is\itt^m4>mw L%fft> 

Bm#A$ 3 OibWCfiSft?-* 4TR#a/Wf (p^iB 
-5-1 0*0 . *}B£tt-f U S^fc3«*|8M«tL3t 

Ml 2 MtA > h Udk. ^X^-yPx-r/P 1 5 m L £ 

mmm-muz. y->v\ omuc® 

fi«»ffl»T^W?yyO. 17mL (1. 9m 

mo1 - 3 • o e q ) zm&ximitz. -mmm. ± 

ItemZfmi. 4 5x-h*0. 23g (0. 4 4 
mmo l ) S-ft/c. 

[0037] £*l£x?y-/H OmLfcSau 
*L)yO. 4mL (4. 6mmo l , 1 Oe q) 
Lfc. SS-C6i«SBim £ tfcHWfcWRLfc (El 

*2) . BMci. 2S-*fc€Ty^y-;U=!gSL4N 

0. 14g (0. 2 1 mmo 1. 4 7. 0%) 

NMR (DMSO-d 6 ) 5:10.16(s,lH),9.36(s,lH)9 

12(s,lH),8.32(s,lH),7.95(d,lH),7.85(s,lH),7.74(d,l 

H).7.65(d,2H),7.53(s,lH),6.76(d,2H),4.23(s,3H) 3 8 
0(s,8H),3.74(s,8H) 

IR (KBr) cm -1 : 3397, 1 654, 1 59 
5. 1 518, 133 1, 1 183, 1 1 14, 760 
[0 0 38] mM3 

1H-2- [i-y^-4_ i ( N i_ n _ 7 -^. ;p) 

5- [N- [4- [N, N-h'X (2-?DDif;H 
TS7] 7iz;i-] ] ^tf^-tfSK 2 P -WHy 

(-ffc^BiSf 3) 
1H-2- ( 1 -p<^U-4-^Ty h°n-;U-2--Y 
'H^5^- 5 - [N _ [4 _ [Ni N _ 



(7) 
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t*X (2-?aoxf;H 757] 7x^iH ] 
*1f5 K 0. 31g(0. 64mmol) £x?/- 
)V\ 5mLfcS8SBU ^&ZKl\Uzm§*mftLWh 

-5-1 O'C) . JMBSrli-fU Sfefc2«BB»PLfc 

mwsrmmuz. sttt^x^x-r^i 5mu 

SU B**^Tn-7f^75y0. 32mL 
(3. 24mmol, 5. 0 e q ) tSfflTllDifco — 

[00 3 9] BHESr^Wi*5A^n^b (Se P h 
dex LH-20, 7^7-/1/) fcftUfco »Ji}7 9 

p-h/Hy^ylO. 24g (1. 26mmo 

i , 2. oeq) tiiiaHiLfc. mmz^fs-fo* 

Omg (0. 078mrno 1,12. 2%) £«Stt» 

NMR (DMSO-d 6 ) d :10.04(s,lH),9.32(s,lH) , 

9.07(s, 1H) , 8. 59(s, 1H) ,8.26(s, 1H) , 7. 92(s, 1H) .7. 89 

(d,lH),7.68(d,lH),7.64(d,2H),7.48(dJ,J=8.1),7.47 

(s,lH),7.11(d,4H,J=8.1),6.77(d,2H) f 4.17(s,3H),3.73 

(s,8H),3.36(m > 2H),2.29(s,6H),1.60(ra,2H),1.39(m,2 

H),0.94(t,3H) 

IR(KBr)cm->:31 24, 2961, 162 
5, 1 598, 1 5 1 7, 1 4 58, 1 330, 1 18 
1, 112 3, 1035, 1 0 1 1, 816, 682 

[0040] mm\4 

1H-2- [1-7^—4- [Ni- [3- (N, N 

— f;p] ^yx>f 5^/-/i/-5- [n — [4- [n, 

N-t'X (2-^ooxf/I/) 757] 7x-^] ] A 
/MWMfS F 3iSSS Ufc£»J#*4 ) 

ih-2- (i-^^-4-^ry^o-^-2->f 

5^V-;U-5- [N- [4- [N, N- 
t'* (2-?noxfW 75 7] 7x-;P] ] 
^MfSF 0. 30g (0. 62mmoI) £x?7- 

fe, 3 o wtTtsftrrs^-ciR^a^ 
(rtffl-5-i o°o 0 mjwu ^^zsmmm 
n uzmwsrmm ttzm, aae$/x*;i,x~f^ 1 

5mLS:jDJcil*S:rKL3t. JFKftlSrX?./-^ 1 5 
mLt:SL. IfSilTN, N-^^P-1, 3 
-rn^-yS/TSVO. 39mL(3. 12mmol, 
5. Oeq) ZmUX'Mttz. 

[0041] -mm**, wiiu mttiyjuiF 

i&$7Jx?U-?h (SephdexLH-20, *9 J 



ftrSdfctiO. ■Wffc£»0. 127g(0. 18 
mmol, 2 9. 0% ) Sr«Stt»*i: LTflfc. 
NMR (DMSO-d 6 ) S :10. 14(s, 1H) ,9.80(m, 1H) , 
9.39(s, 1H) ,9.02(s, 1H) , 8. 31 (s, 1H) ,8. 15(s, 1H) ,7.95 
(d,lH),7.73(d,lH),7.65(d,2H),7.64(s,lH),6.77(d,2 
H),4.18(s,3H),3.74(s,8H),3.54(in,2H),3.17(in,2H),2.7 
7(d,6H),2.06(ra,2H) 

IR(KBr)cm->:3395, 3104, 161 
8, 1 595, 1 5 1 8, 1458, 1 33 1, 1 1 8 
2, 114 7, 817 

[0042] mmm5 

IH-2- ( l-7f-/l/-4-^7Xv : yt 0 n-yP-2 

-4)i>) <yxj $yy-)U-5- [n- [4- [n, 

N-t\X (2-^ooxf/H 757] 7x-;H ] * 
;MHMf5 K2«Rtt (ft*fl*^5 ) 
IH-2- ( 1 -7^;l/-4-^hnb°n-;l/-2--f 
<yxw 52V-;i—5- [N- [4- [N, N — 
(2-^noxf;l/) 75/] 7x^] ] $)V# 
3^5 F 0. 32g (0. 64mmol) JDMF5 
mL-^^y-MmLML, 4NS10. 16m 
L£flD;t, 10%Pd/C (wet) 0. 19g« 

[0043] iOt^ODMF»«*a3l5aarF*?WK 
J¥L, HJX^;l/75>-0. llmL(0. 79mmo 

1 , 1 , 2 e q ) , 3 , 5 - x7 V*'— 1 - 

#;l/tf^5 F0.'4 g ( 1 . 93mmo 1 , 3. Oe 
q) SUfcjDi. ^S^ML6^Mm*-fi^aL 

mix. 4Nim-is**v>$:Mx.x j g&i,t:. mm 

Jy'J*y;l/*7A^n7h/77>f - (Kiese 1 
ge 1 60, ^OQ7};W^^ /-^=1 6%) fc % 
^VvcyVl^$#7A?cr?F (Sephadex L 

h-2 0, ^<^y-;i/) tftU ^x^x-f^ctO 

SHfcU SH^«J9 3m g (0. 16mmol, 2 

9.8%) SrJtfiH*f:Lr#fco 

NMR (DMSO-d 6 ) S : 10.17 (s,lH), 9.57 (s.lH), 

8.29(s,lH),7.97(d,lH),7.75(m,lH),7.64(d,lH),7.64 

(d,2H) ,7. 41(bs,3H) ,7.30(s,lH) ,7. 10(s, 1H) . 6.77{d,2 

H).4.13(s.3H),3.74(s.8H) 

HMftffi :fl**ffi (C 24 H 36 C 1 3 N 8 0. 2HC 1 • 3 
H 2 0) C:45. 07, H: 5. 35, N: 17. 5 
0, CI : 22. 14, #tfftf C : 4 5 . 07, H: 
5. 03, N : 1 7. 20, C 1 : 22. 24 

[0044] mim 

zti^it^m^mmmismz^xMmt^. kr*> 

Sfete3BH5XC0 2 + 37atC«»Lfc. Ca 
ncer. Res. 1 9 8 8^4 8^5 8 9-6 0 1 M 



f 

< 8 ) 11-17 18 8 6 

izjpztiKmnzmix. 5 o%0>tmmn%z?<7) [0045] 
tofis^k^*»esr*rtfc. i i ] tc* 1 ] 
-r. 



3. 7 
3. 5 

coo47] mim (mm) 
te&m i i g 

7"DhV>-^ij3-;k l, OOOmL 

±.s£<vmm*&}i,zmK wj^^ffgu rot* 

[0048] 



l 
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[0046J «JWW1 (C8H) 

itsm 1 3 0 g 

?L$f 6 8 g 

$SiSrfe/H3— * 2 0 g 

Xfr'JySv^y^A 2g 

flit, fefB-fe^o-^fc.tyxxT'J ygv^y^A 

U l«*fcD 1 2 0mg Hfc^H3 0mgtt) COfi 
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